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INTRODUCTION
Coronal shear fractures involving the capitellum represent substantial partial articular injuries that may occur in isolation, extend medially to involve the trochlea, or occur in association with complex ipsilateral periarticular elbow trauma that includes osseous or ligamentous injuries extending beyond the lateral column. There are several fracture classifications [1] [2] [3] [4] ( Fig. 1) , and surgical exposure and hardware selection are based on the fracture pattern and the extent of articular involvement. As the complex nature of capitellar fractures has become better appreciated, treatment options have evolved from closed reduction and/or immobilization [5] [6] [7] and fragment excision [8] [9] [10] to a preference for open reduction and internal fixation to achieve a stable anatomic reduction in order to allow the initiation of early motion. Extensile surgical exposures and headless cannulated variable-pitch screws are used to address more complex fracture patterns, which may be more common than previously thought. These injuries are characterized by metaphyseal comminution and ipsilateral radial head fracture, and they often require supplemental fixation 11 . Studies on the outcomes of open reduction and internal fixation of capitellar fractures [1] [2] [3] [4] 8, 11, [12] [13] [14] [15] [16] [17] and associated injuries to the trochlea, radial head, and the lateral collateral ligamentous complex are limited, but they have demonstrated satisfactory functional results in the majority of patients when the injury is limited to the radiocapitellar compartment. We have utilized a uniform surgical approach for capitellartrochlear fractures consisting of an extensile lateral exposure, articular fixation with buried cannulated variable-pitch headless compression screws, and simultaneous repair of associated osseous and ligamentous injuries.
FIG. 2-A FIG. 2-B
Preoperative anteroposterior ( Fig. 2-A) and lateral ( Fig. 2-B 2, 4, 7, 9, 11, 15, 16 . A lateral skin incision (Fig. 3) at the elbow is centered over the lateral epicondyle and extends from the anterior aspect of the lateral column of the distal end of the humerus to approximately 2 cm distal to the radial head (Fig. 4-A) .
Following dissection through the subcutaneous tissue layers, the lateral column is palpated (Fig. 4-B) . With the forearm pronated to move the radial nerve away from the surgical field, the common origin of the radial wrist extensors in conjunction with the anterior capsule is elevated sharply as a full-thickness sleeve from the lateral supracondylar ridge anteriorly. Distally, the Kocher interval is identified and connected to the proximal exposure to develop a continuous full-thickness anterior softtissue flap (Fig. 4-C) . With the elbow flexed, intracapsular retractors are placed deep to the brachialis and the anterior capsule and over the medial column facilitating exposure of the anterior distal humeral articular fracture fragments and the radial head (Fig. 4-D) . The fracture site is débrided of hematoma and soft-tissue debris to allow visualization of the fracture fragments. Retractors are not placed anterior to the radial neck to reduce the risk of an iatrogenic injury to the posterior interosseous nerve.
When posterior metaphyseal comminution is present, the lateral aspect of the triceps may also be elevated from the lateral column and the proximal ulnar metaphysis. Care is taken to preserve the lateral ulnar collateral ligament origin at the lateral epicondyle (Fig. 4-C) and the vascular supply to the capitellum. Release of the lateral ulnar collateral ligament 2,3,11,17 is not always
Schematic representation of the surgical skin incisions available to perform an extensile lateral approach and exposure of the radiocapitellar compartment. Should the need for medial exposure (i.e., a concomitant medial epicondylar fracture, which is a Ring Type-V fracture 3 ) or olecranon osteotomy be anticipated, a midline posterior skin incision with subsequent elevation of a full-thickness lateral skin flap is used. necessary even when there is trochlear extension of the coronal shear capitellar fracture. In patients with a lateral epicondylar fracture fragment (i.e., a Bryan and Morrey Type-III fracture 1 ; or a Ring Type-II, III, or IV fracture 3 ), the epicondylar fragment with the lateral collateral ligamentous complex origin can be reflected distally to enhance exposure 3, 11, 17 . Utilizing the lateral extensile exposure does not seem to increase the risk of osteonecrosis of the capitellum or trochlea 2, 3, 11, 16, 17 . Anatomic reduction is directly visualized; as the articular segment is reduced along the proximal metaphyseal margin and trochlea, the capitellar fracture is provisionally fixed with a minimum of two 0.045 or 0.062-in (1.14 or 1.57-mm) Kirschner wires ( Fig. 5-A) . Anatomic reduction is then confirmed with 
FIG. 4-C
The forearm is positioned in pronation to move the radial nerve away from the surgical field. The common origin of the radial wrist extensors (RWE) in conjunction with the anterior capsule (AC) is elevated anteriorly as a full-thickness sleeve from the lateral column (LC) supracondylar ridge and connected to the distal Kocher interval, which is used to assess the radial head (RH). The proximal and distal exposures are connected such that a continuous full-thickness anterior soft-tissue flap is developed. The lateral ulnar collateral ligament is preserved (curved arrow). (Figs. 6-A and 6-B) . Care is taken to spread the screws sufficiently to avoid iatrogenic fracture of the capitellum. The radial wrist extensors are repaired to the soft-tissue cuff on the lateral supracondylar ridge, and the Kocher interval is closed in continuity with the proximal exposure of the lateral column (Fig.  7) . The remainder of the wound closure proceeds in a standard, layered fashion.
Supplemental fixation may be required to reconstruct more complex fracture patterns with posteroinferior-lateral metaphyseal comminution and/or trochlear extension (i.e., Type-III and IV fractures). Supplemental fixation options include minifragment screws, threaded Kirschner wires, and bioabsorbable pins for small (i.e., <5-mm) osteochondral capitellar-trochlear frag- 
FIG. 7
The radial wrist extensors are repaired to the soft-tissue cuff on the lateral supracondylar ridge. The Kocher interval is then closed in continuity with the lateral column exposure.
ments. When there is extensive involvement of the lateral column or substantial posterolateral comminution, supplemental plate fixation with pelvic reconstruction, precontoured, or locking (i.e., fixed-angle) plates may be required to buttress the lateral column 3, 4, 17 . When there is a concomitant radial head fracture, it is addressed through the same exposure (Fig. 8) . When a lateral ulnar collateral ligament avulsion is identified or the lateral epicondyle fragment is too small to accept screw fixation, the lateral ulnar collateral ligament is repaired primarily to its origin with use of suture anchors or transosseous sutures passed through drill-holes, or the fragment is secured with a figure-of-eight tension-band wire.
When rigid fixation has been achieved, a long arm posterior plaster splint and compressive dressing is applied with the elbow at approximately 90° of flexion. At the first office visit (i.e., seven to ten days postoperatively), the sutures are removed and active and active-assisted range of motion of the elbow and forearm is initiated. Delayed or protected mobilization with a hinged functional elbow brace may be necessary when there is concern about the stability of fixation. A hinged brace with gradual reduction of the extension block facilitates maintenance of radial head congruity with the reduced capitellum. Static progressive extension thermoplastic splinting is used when a flexion contracture occurs in the early postoperative period. Strengthening exercises are initiated when there is clinical and radiographic evidence of fracture union. 
